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Abstract 
This article focuses on household waste management in Indonesia, with particular emphasis on inorganic and 
hazardous waste. It seeks to identify the current situation and also aims to provide a review of the existing policies 
that are particularly related to inorganic and hazardous waste management.  
Kitchen waste is the highest fraction of household waste, followed by recyclable inorganic wastes such as plastic, 
paper and card board. The results suggest that the majority of householders dispose hazardous waste together with 
other household waste, which will then be disposed at the landfill Although the fraction of hazardous and toxic waste 
from the household waste stream is low, there is still the need to separate these types of waste in order to avoid soil 
pollution and the contamination of compost products that are produced from household waste.  
Policies for the proper management of waste through source separation and treatment are in place, although 
further implementation should be pursued to make them effective. At-source separation requires awareness and a 
strong will from the bottom-up, coupled with regulatory mechanism from the top-down, whereas application of 
automated sorting equipment would require capital cost. Further in-depth studies into the dynamics and mechanisms 
of source separation of domestic wastes are required.. 
© 2012 The Authors. Published by Elsevier B.V.  
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1. Introduction 
This study presents the findings of a survey on waste composition in Jakarta, with the emphasis on 
inorganic and hazardous/toxic waste. As the largest stream of municipal solid waste in Indonesia flows 
from households [1 ], this study focused on household waste. Household waste contains hazardous 
materials such as used motor oil, pesticides and solvent and paint residues in used cans and bottles. 
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Contaminants such as heavy metals also occur; they are found in small quantities in a range of household 
waste items but are mainly concentrated into a few items such as used batteries, discarded light bulbs and 
tubes and mercury thermometers. If mixed MSW composting is to be carried out, the operator must be 
aware that high heavy metals levels (from batteries, etc) may prevent the resulting compost being sold as 
it would be likely to exceed the legally permissible heavy metal limits [2]. Similarly, the process of biogas 
derived from waste without sorting would result in less effective production of biogas. For instance if 
there are materials such as batteries, metal, iron, or plastic in the mixed garbage, this will have a negative 
impact on the  production of methane (CH4) and therefore on the  effective production of biogas. 
The original aspect of this research is that the estimates of waste generated from households are based 
on novel primary data collected from field surveys conducted in households solely for the purpose of the 
research. The new findings of this research consist of the results of waste generation that determines the 
potential savings from recovery of inorganic waste estimations; and the result of survey to identify the 
method of disposal for inorganic and hazardous household waste in order to determine whether waste 
separation at-source has already taken place. The survey essentially identifies the current practice of 
household waste disposal in Jakarta. Additionally, due to the absence of specific policies dedicated to the 
management of inorganic and hazardous household waste, this study provides a review on existing related 
policies with scrutiny on the aspects of inorganic and hazardous household waste. This study will be of 
benefit to policy makers in devising future new policies on the management of inorganic and hazardous 
household waste by also taking into consideration the generation rates of these types of waste and 
potential savings from recovery of these wastes. 
Prior study [3] showed the result of household waste survey that indicated the amount of organic 
waste that is the basis of the greenhouse gases (GHG) emission estimation. Another study [4] identified 
the householder rs and for their perceptions regarding the present situation of waste 
management. Another study focused on the review of policies on general waste management policies in 
Indonesia [5]. The differences between prior studies with this study are: 1) the focus of the type of waste 
studied, which is inorganic and hazardous waste; 2) the aim of this study, which is to identify the amount 
of waste from households by the estimation of waste generation rate based on the categories of waste; 
estimation of potential saving from recovery of inorganic materials, recycling potentials for each amount 
of waste per category; as well as current method of disposal for inorganic waste items.  
2. Methodology 
One of the important elements of this study is to provide detailed information on waste composition 
with particular emphasis on inorganic and hazardous waste. In this study, data on waste generation were 
collected by conducting a household waste survey. The two-week survey was conducted, in which waste 
composition and weight were surveyed, as well as questionnaire survey to observe the mode of disposal 
of inorganic and hazardous household waste. Three types of different-colored plastic waste bags were 
distributed to respondents to allow efficient waste sorting; each was marked with a three-digit code for 
each household. The maximum capacity of each plastic bag was 20 kilograms. Householders were 
wastes were stored in the orange plastic bags and were surveyed every day, whereas inorganic waste and 
garden waste were kept inside transparent and yellow plastic bags respectively, and were surveyed once 
every three days.  
The waste quantification was conducted at locations near temporary storages for ease of disposal 
following the waste quantification and categorization. The waste was weighed on a scale measuring a 
maximum of 20 kilograms and the waste was recorded as wet weight. The remaining waste was then 
disposed at the temporary storage, which then be transported to the landfill. 
The categories of waste used in this research were based on IPCC [6], as it is an approach that is 
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accepted internationally. IPCC categorized the following waste types as organic waste: i) paper and 
textiles; ii) garden waste, park waste or other non-food organic putrescibles, iii) food waste, and iv) wood 
or straw. The other wastes are categorized as inorganic waste.  
 
3. Results 
3.1. Waste generation rate and composition 
IPCC categorized the following waste types as inorganic waste: plastic, metal, glass (pottery and 
ceramics), and other (electronic waste/e-waste, ash, dirt, dust, soil). Fig. 1 shows the composition of the 
waste generated by households in Jakarta per category per year.  
 
 
 
Fig.1. Composition of waste per category per year. 
 
The average household solid waste generation in Jakarta was 1.32 kg per household per day, or 0.33 
kg per capita per day. The detailed information regarding the amounts of the household waste according 
to the different waste categories are shown in Table 1.  
 
Table 1: Household waste generation rate based on the categories of waste  
 
Waste categories (Average, kg/household/year)  Total  
household  
waste  
generated  
per year 
Food 
scraps 
(kitchen 
waste)  
Garden 
(yard) 
& park 
waste  
Paper 
& card-
board  
Wood Textile 
Disposa
-ble 
diapers 
Rubber 
& 
leather 
Plastic Metal  
Glass 
(pottery 
& 
ceramics)  
Other 
(ash, dirt, 
dust, soil, 
e-waste)   
Kg/household 
/year 1260.0 167.6 284.6 34.7 24.8 96.9 14.9 335.2 96.9 54.6 46.4 
 
2416.2 
Avg./household/
year 252 33.5 56.9 6.9 5.0 19.4 3.0 67.1 19.4 10.9 9.3 
483.3 
Percentage 52.1% 6.9% 11.8% 1.4% 1.0% 4.0% 0.6% 13.9% 4.0% 2.3% 1.9% 
100.0% 
 
These results indicate that food scrap or kitchen waste represents greater than 50% of the total. This 
component of the waste can potentially be composted. Plastic (14%) is the second largest component, 
followed by paper and cardboard (12%), garden waste (7%), metal (4%), disposable diapers (4%), glass 
(2%), others (2%), rubber and leather (1%), textile (1%) and wood (1%). 
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3.2. Potential for saving materials from disposal in the landfill 
 
A number of waste classification categories are available, such as Warren Spring Laboratory UK 
(1994) and ERRA (1993) [2], however the waste classification potentials were identified by Thanh, N.P. 
[7] with specification of waste based on compostability and recyclability. The latter classification with 
specification of waste based on compostability and recyclability is selected for this stud
-compostable, 
recyclable, and non-recyclable materials.  The results for these categories are given in Table 2.  
 
Table 2. Waste categories, sub-categories and recycling potential 
 
Waste category Sub-categories Kg/household/year Percentage  Recycling  
potential a 
Plastic Refuse sacks 82 15% RE 
 Other plastic film 4.7 0.9% NRE 
 Clear plastic beverage bottles 57.8 10.8% RE 
 Other plastic bottles 28 5.3% RE 
 Food packaging 98.1 18.4% RE 
 Other dense plastic 63.2 11.9% NRE 
Metal Steel beverage cans 16.8 3.2% RE 
 Steel food cans 12.8 2.4% RE 
 Batteries 6 1.1% NRE 
 Other steel cans 3.2 0.6% RE 
 Other ferrous metal 6.1 1.1% RE 
 Aluminum beverage cans 40.9 7.7% RE 
 Aluminum foil 6.6 1.2% RE 
 Other non-ferrous metal 4.5 0.8% RE 
Glass (pottery & ceramics) Brown glass bottles 18.5 3.5% RE 
 Green glass bottles 3.4 0.6% RE 
 Clear glass bottles 27.2 5.1% RE 
 Clear glass jars 4.7 0.9% RE 
 Other glass 1.7 0.3% NRE 
Other (ash, dirt, dust, soil, e-waste N/A 46.4 8.7% NRE 
Total  533   
 
a Based on Thanh, N.P., et al. [10]. CO: compostable. NCO: non-compostable. RE: recyclable. NRE: non-recyclable. 
 
When the respondents were presented the question on whether they usually sort organic and inorganic 
waste at home, the majority (81%) responded that they do not separate their household wastes. In terms of 
the disposal of hazardous and inorganic, particularly bulky waste items, 91% of all respondents dispose of 
hazardous waste together with other household waste, and 63% dispose of inorganic bulky waste together 
with other household waste. Most of the householders who claimed to deliver the inorganic bulky waste 
and hazardous waste to temporary storage went on foot to reach the destination. 
 
Table 3. Disposal of inorganic bulky waste items 
Percentage of total respondents 
Method of inorganic bulky waste disposal         
Dispose of bulky waste together with other household waste                63% 
Transport bulky waste directly to temporary storage                    9% 
Transport bulky waste to community/collective bulky waste disposal               5% 
Sell bulky waste to scrap dealer                          4% 
Other                          19% 
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Table 4. Disposal of hazardous and toxic waste items 
Percentage of total respondents 
Method of hazardous waste and toxic (e.g., batteries, harmful chemicals) disposal 
Transport the hazardous waste to the communal waste pool station                                          4% 
Disposed together with other household waste                91% 
Transport to battery/chemical disposal station at malls                              1% 
Others                               4% 
 
3.3. Existing policies on inorganic and hazardous waste 
 
The management of household waste particularly for inorganic and hazardous waste in Jakarta is based on 
several policies and legislative rules, such as the Law No. 18 Year 2008 on Waste Management as well as 
related regulations and ministerial decrees as follows: 
 Regulation of the Minister of the Interior no. 33 year 2010 on the Guidelines for Waste Management 
 Regulation of the Minister of Public Works No.21/PRT/M/2006 on Policy and Strategy 
Development of National Waste Management System  
 Regulation of the Government of the Republic of Indonesia no. 74 year 2001 on the Management of 
Hazardous and Toxic Waste 
 Regional Medium Term Development Plan 2007-2012 
 Spatial Plan of Jakarta municipality for the period of 2010-2030 
 
Apart from the reference to Basel Convention on the Control of Trans-boundary Movements of 
Hazardous Wastes and Their Disposal (Basel Convention), the management of hazardous waste in 
Indonesia is being regulated through the following regulations: 
- Presidential Decree no. 61/1993 on the Ratification of Basel Convention 
- Presidential Regulation no. 47/2005 on the Ratification of Ban Amendment 
- Regulation no. 32/2009 on the Environmental Protection and Management  
 
Law no. 18 of 2008 on Waste Management 
 
According to this state law, household waste is classified differently from the type of waste, of which 
that is managed according to this law shall consist of household waste and specific waste. The specific 
waste referred here includes waste containing hazardous and toxic materials [8]. 
 
Regulation of the Minister of the Interior no. 33 of 2010 on the Guidelines for Waste Management 
 
According to article 4 of this regulation, the management of waste by local authorities is conducted 
through sorting; collection; transportation; treatment, and final disposal of waste. Sorting as referred to in 
Article 4 is done by the separation of household waste in accordance with the type of waste. The sorting 
of waste is conducted  by the provision of facilities to enable organic and inorganic waste separation in 
each household, residential areas, commercial areas, industrial zones, special areas, public facilities, 
social facilities, and other facilities [9]. 
 
Regulation of the Minister of Public Works No.21/PRT/M/2006 on Policy and Strategy Development of 
National Waste Management System 
 
There are strategies related to household inorganic and hazardous waste that are stipulated by this 
regulation. The first strategy is to increase the understanding of society to implement 3R (Reduce, Reuse, 
Recycle) and to ensure safety of hazardous waste materials from households. This strategy also expressed 
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the needs to manage hazardous waste from households that include fluorescent light, pesticide packaging, 
batteries, etc. The follow up of this strategy is the promotion and implementation of the 3Rs through 
campaigns that is expected to reach public at all levels. 
Another strategy as stipulated by this regulation is to increase cooperation and coordination among 
stakeholders. Inter-agency cooperation is needed for cross-sectoral issues, including the specific treatment 
of hazardous waste that would require the cooperation with manufacturers of products, as well as 
industrial sectors that are capable to conduct treatment of hazardous waste prior to disposal [10]. 
 
Regulation No. 74 Year 2001 on the Management of Hazardous and Toxic Waste 
 
Article 1 of this regulation stated the general provisions that the hazardous waste management is a 
series of activities that include reduction, storage, collection, transportation, utilization, processing, and 
disposal of hazardous and toxic waste. Hazardous and toxic waste reduction is the activity conducted by 
the product manufacturers in order to minimize the toxicity features of product prior to usage. The 
hazardous and toxic waste collectors designated by this regulation are business entities that perform 
collection activities in order to collect the waste before it is delivered to the treatment facilities and 
landfill.  
According to article 33, each entity that manage the hazardous and toxic waste shall raise public 
awareness on the potential impacts of these types of waste that may affect the environment and human 
health, as a result of the hazardous and toxic waste management activities. 
Article 34 stipulates the increased awareness of the public that can be achieved by information 
dissemination on the nature of hazardous and toxic waste. In article 35, the free access of information and 
roles of the society is specified as follows:  
1) The public has the rights to be informed about the efforts on environmental impacts management due 
to the hazardous and toxic waste management activities. 
2) The information as referred to in paragraph 1 shall be provided by the entities that are responsible for 
the hazardous and toxic waste management activities. 
3) Provision of information referred to in paragraph 2 can be delivered through print media, electronic 
media and/or billboards [11]. 
 
This regulation revised the prior regulations, i.e. Government Regulations no. 18 year 1999 and 
Government Regulation no. 85 year 1999. The contents of the aforementioned regulations are similar, 
which stipulated the treatment of hazardous and toxic waste at the source and the strengthening of 
community participation in order to be able to separate their hazardous and toxic waste which are then 
transported to the transfer stations to later be treated by the authorities (government, and where possible 
establish the co-operation with the private sectors or manufacturers that produced products that produce 
hazardous and toxic waste). 
 
4. Conclusions and Recommendations 
 
In the current situation, household inorganic and hazardous/toxic wastes are not properly managed, 
since householders predominantly dispose these types of waste together with organic waste, to be 
disposed at the landfill. According to the waste composition survey, kitchen waste or food scrap is the 
highest fraction (52%) followed by recyclable inorganic waste such as plastic (14%), paper and cardboard 
(12%). While the kitchen waste is valuable as feedstock to compost, plastic, paper and cardboard have 
potential to be recycled. Meanwhile, the presence of hazardous waste is low with only 4% of metal waste 
-waste such as batteries and used 
electronic products.  
Among the top fractions of inorganic waste from households, nearly all are recyclable, except dense 
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plastic that are unrecyclable scraps. Other wastes, such as, food packaging (18%), refused plastic sacks 
(15%), clear plastic beverage bottles/PET bottles (11%) and aluminum beverage cans (8%), can be 
recycled and would, therefore, have significant economic values in scrap dealing. Although there are 
valuable resources present in household waste, the majority of respondents dispose the recyclable wastes 
together with other types of waste, including organic waste.  
Although communal and central composting facilities are in operation in Jakarta, the quality of the 
compost they produce is questionable because of the tendency of mixed household wastes being delivered 
to these facilities. Composting operators must be aware about the possibilities of high levels of 
contamination to exist because of the heavy metals, for example from e-waste, in the compost. The 
solutions to overcome this issue are to separate the hazardous waste: a) manually (at-source), or b) 
automatically (at the treatment/disposal facilities, using automated sorting equipments).  
While the treatment of inorganic waste is not specifically regulated, the treatment of hazardous and 
toxic waste is regulated particularly by the Regulation No. 74 Year 2001 on the Management of 
Hazardous and Toxic Waste. The stipulation is that the treatment of hazardous and toxic waste should be 
undertaken by the government. While there are possible cooperation with the private sector, the roles of 
the public is in the delivery of the waste to the assigned temporary storages specifically established for 
collection of hazardous and toxic waste.  
The government of Jakarta has already established cooperation with the manufacturers that produce 
products that would result in hazardous and toxic waste, to provide storage and treatment facilities. There 
are currently 201 manufacturing companies that already have a license for storage and treatment. 
However, there are no arrangements regarding the transportation of the waste from the households to 
these facilities, therefore householders are responsible for delivery. Due to the low level of awareness, 
householders tend to dispose hazardous and toxic waste together with the other household waste.  
In the regulation of the Minister of the Interior no. 33 of 2010, it is stated that the sorting of waste is 
conducted by the provision of facilities to enable organic and inorganic waste separation. However it is 
not clearly stated regarding the actors that should be responsible for providing such sorting facilities. 
Such information should be taken into consideration when devising future regulations. 
While the existing policies already lay the foundations for proper waste management, there are several 
constraints to be addressed, such as the provision of facilities to enable sorting to recover recyclable waste 
that still bear economic values. It is also suggested that cooperation with manufacturers that produce 
products which would result in the production of hazardous and toxic waste should be further pursued, 
- householders to return the used products 
to the respective manufacturing companies, which is generally applicable for electronic goods, among 
others.  
In addition, the government is suggested to conduct campaigns and/or public information 
dissemination that aim to: 
 highlight the importance of at-source sorting to separate hazardous and toxic waste from the remaining 
types of household wastes.  
 inform the public about the danger of improper hazardous and toxic waste 
 inform the public about the possible impacts that may occur from the treatment of hazardous and solid 
waste, particularly for the residents who live around the area of treatment facilities 
 disclose the possible risks that may arise due to the improper treatment of hazardous and toxic waste 
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